[Regulation of insulin release: analysis of the insulin secretory cascade and possible contribution to novel anti-diabetic drug development].
Insulin is the only 'hypoglycemic' hormone synthesized in and secreted from the pancreatic beta cell. Type 2 diabetes results from both secretory failure in the beta cell and insulin resistance in the target tissues for insulin. Attempts to develop anti-diabetic drugs that induce insulin secretion from residual beta cells in type 2 diabetic patients originate from the serendipitous discovery of sulphonylureas as hypoglycemic agents 60 years ago. Generally, secretion is carried out by sequential processes such as granule formation, intracellular traffic, granule docking/priming and the final step, exocytosis (secretory cascade). In the beta cell, recent progress in cell biology enables us to analyze each step in the secretory cascade and to reveal controlling mechanisms. This review describes regulatory mechanisms of insulin release by distinct nutrients, hormones and neurotransmitters, and roles of second messengers and protein phosphorylation in the insulin secretory cascade. Possible development of insulinotropic drugs for the treatment of type 2 diabetes has been also discussed.